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Tierl 4.5% 6.0% )
[ (LCR) (NSFR)$I$
( 1 2 ).







Koopman et al (2009) Standard and Poor’s
($GDP$ . )
latent factor $\backslash$ frailty
( $k$ )
$\lambda_{jk}(t)=R_{J^{k}}(t)\cdot\exp(\eta_{j}+\beta_{j}^{1}x(t)+\alpha_{j}\psi(t))$ , $N(t)= \sum_{\ovalbox{\tt\small REJECT}}N_{k}(t)$
frailty $AR(1)$
$\psi(t_{\iota})=\psi(t_{\iota-1})+\sqrt{t_{\iota}-t_{\iota-1}}\cdot\epsilon_{\iota}$
$x$ : $\psi$ : (frailty)
$N$ : $k$ $i$
Duffie et al (2009)
Moody’s (1974 -2004 )
common dynamic latent factor($=$frailty)
$\lambda_{t}=\Lambda((w, y);\theta)=e^{\beta_{1^{1l)}1}}+e^{\beta,\beta tl/+\etay}2^{r(}2+\cdots+rn,$ $\theta=(\beta,\eta, \kappa)$
frailty Ornstein Uhlenbeck ($OU$)
$dY_{t}=-\kappa Y_{t}dt+dB_{t},$ $Y_{0}=0$ $(B_{t})\ovalbox{\tt\small REJECT}$ $(\mathcal{G}_{t})-$








$\mathcal{L}(\gamma,\theta|W, D)=\int \mathcal{L}(\gamma,\theta|W, y, D)p_{Y(y)}dy=\mathcal{L}(\gamma|W)\int \mathcal{L}(\gamma,\theta|W,y,D)p_{Y(y)}dy$
$= \mathcal{L}(\gamma|W)E[\prod_{i=1}^{m}[e’\prod_{t=t}^{-\sum_{-t}^{\tau_{\lambda_{t}\Delta_{t}T}}}[D_{it}\lambda_{it}\triangle t+(1-D_{it})])|W,$$D]$
$W$ : $D$ : $\gamma$ :
Yamanaka et al (2012) (the whole
economy) ( ) (
(self-exciting) )4.




Azizpour et al (2012)





3 $EM$(Expectations Maximization) algorithm frailty $\kappa$ $\eta$
frailty sample path Markov Chain Monte Carlo(MCMC) Gibbs Sampler
4 Stanford University Giesecke
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3.





$\backslash$ 0 $<T_{1}^{\iota}<T_{2}^{i}<\cdots$ $\{\mathcal{F}_{t}\}$ - $(\tau_{n}^{l}$ : $i$
).
$(\mathcal{G}_{t})_{\geq 0}$
$N_{f}^{\iota}= \sum_{n\geq 1}1_{\{T_{n}^{-\leq}f\}^{\backslash }}\lambda_{f}^{\iota}$ $N_{f}^{t}$ $\{\mathcal{F}_{f}\}$ -
$N_{(}^{l}- \int_{0}^{f}\lambda_{=}^{l}ds$






$X(=X_{j}+\mu(X_{\gamma\Delta}, j)+\sigma(X_{\gamma\Delta}, j)(\triangle 7V_{(J+1)\Delta}^{X}-7V_{\Delta}^{X}),$ $X_{t\Delta}=X_{j},$ $J\triangle\leq t<(j+1)\triangle,$ $j\in \mathbb{N}$
$Y_{t}$ :frailty
$dY_{f}’=k’(c’-Y_{t}’)dt+\sqrt{Y_{t}^{j}}dW_{t}^{Y},$
$c,$ $k\geq 0,2kc\geq 1,$
$\nu V_{f}=(\nu V_{t}^{X}, |_{J}V_{f}^{Y}):d$





$\lambda_{t}^{l}=\exp(\beta\cdot X_{t})+\alpha Y_{t}+\delta\sum_{n\leq N}:\exp(-\kappa^{i}(t-T_{n}^{l}))\ell(R_{n}^{l})$ (2)
$+$frailty $+$
(2)
$\mathcal{L}(\theta, \gamma, \nu|\mathcal{R})=E_{\theta}^{*}(\lambda,.\exp(\int_{0}^{f}\log(\lambda_{B-})dNs+\int_{0}^{t}(1-\lambda_{t})ds)|\mathcal{G}_{t})\mathcal{L}_{R}(\gamma)\mathcal{L}(v)$ (3)
$(\theta,\gamma,\nu)$ $\theta$ : (frailty
) $\gamma$ : $\nu$ : )
$\mathcal{R}$
$E_{\theta}$ Radon Nikodym derivative
$\frac{d\mathbb{P}^{*}}{d\mathbb{P}}=Z_{t}=\exp(-\int_{0}^{t}\log(\lambda_{\#-})dNs+\int_{0}^{t}(1-\lambda_{t})ds)$
$\theta$ $\mathbb{P}$







Azizpour et al (2012) Proposition 5. 1 [(6) ] (5)
$E^{*}(u(\lambda_{t})/Z_{t}|\mathcal{G}_{f})=\exp(t)E^{*}(u(\lambda_{f})\phi(T_{N_{1}}, t)\prod_{n=1}^{N_{t}}\lambda_{T_{\mathfrak{l}}^{-}},\phi(T_{n.-1}, T_{n})|\mathcal{G}_{t})$ (6)
$\phi(a, b)=E^{*}(\exp(-\int_{a}^{b}\lambda_{\backslash }.ds)|\mathcal{G}\vee\sigma(Y_{a}, Y_{l)}))$
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(4) (time change)
Azizpour et al (2012) Proposition 4.2




(5) [ (TOPIX 10
) frailty] $(\alpha, \beta, \delta),$ $(0, \beta, \delta),$ $(\alpha, \beta, 0),$ $(0, \beta, 0)$ 4
95% $\cdot$ 99%
(Kolmogorov-Smirnov Test)
( ) ($R$& $I$) Bloomberg
1998 2013 ( BBB
).
4.


















(GDP ) ( )
( )
$i$
(Tier 1 ) $c_{1}(t)$ (8)
$c((t)= \alpha+\beta X_{l}(t)+\epsilon, , X_{l}(t)=\frac{A_{1}(t)}{A_{l}(t)-L_{l}(t)}$ (8)
$i$ $t$ :
$X_{\iota}(t)$ : Asset/Equity Ratio $A_{t}(t)$ : $L_{\iota}$ (t):
7 $s$ ; (6) GDP
$(M2+CD)$
8 (8%) ( :2.5%).
( Tier 1 )
( )





$(N| \frac{G(PD)+\sqrt{R}\cross G(0.999)}{\sqrt{1-R}}|\cross LGD-PD\cross LGD)\cross\frac{1+b(PD)\cross(M-2.5)}{1-1.5\cross b(PD)}$
$PD$ : (Probability ofDefault) $LGD$ : (Loss Given Default)
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$\psi\ovalbox{\tt\small REJECT}\star_{\backslash }-\prime k$
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